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AT a meeting of this Section in February 1930, Dr. Langton Hewer and myself ol)ened a discussion on " Antesthesia in Thoracic Surgery." About that time also I read a paper before the Tuberculosis Association on "Antesthesia for Tlloracop)lasty."
I was able to report only four anesthetics for lobectomy, in a period of about eight years. To-day the number has increased to 128. This number includes 46 cases, anesthetized by my colleague Dr. Macbray, and represents the work of one surgical team only. The inclusion of the figures of other workers would provide even more striking evidence that lobectomy, which was formerly regarded as a rare operation even in a chest hospital, now appears on the operating list with considerable frequency.
It has always been my conviction that the results of scientific research in any subject should be open for discussion notwithstanding the absence of finality in them, and as far as anaesthesia is concerned, the Section of Antesthetics of the Royal Society of Medicine is the only body in this country which affords such an opportunity.
It is for this reason then, that I have undertaken to open the discussion on this subject, and I should like to take up the story at the point where we left it six years ago. If thoracic surgery is likely to become routine in the general hospital, it is well that anaesthetists, who may be called upon to share the responsibility in tlhis branch of work, should benefit from the experience (mistakes included) of those who have been engaged regularly in this special type of anaesthesia for some years.
Anyhow the whole position will bear revision and some recapitulation, not only now but again at no very distant date. With wider experience, more valuable conclusions should be forthcoming. For my own part I am glad of this opportunity -to correct some of my early impressions in the light of further experience.
The importance of respiration to life is a matter of common knowledge. During surgical anesthesia, whatever the nature of the operation, the maintenance of free respiration is recognized as a first principle. It is a natural conclusion then, that APRIL-AN.Es. 1 'Tr_1 x.rxTN. the presence of disease in the organs involved in respiration, places many thoracic operations in a special category from the standpoint of anaesthesia. It is freely admitted, I think, that anaesthesia has already contributed much to the progress of thoracic surgery. Nevertheless, from the diversity of anaesthetic agents and of methods employed in various clinics, it is apparent that opinion is not unanimous as to which technique is best. The lack of unanimity is evidence in itself that all methods at present in use are as yet on trial.
Certain factors which are common to many thoracic operations require careful consideration.
(1) Condition of the patient.-Operation is usually decided upon when medical measures alone have failed to arrest the disease. Hence many of these patients are more or less chronic invalids. They have been subject to toxtemia for a considerable time. Frequently they are exhausted by the ever-present necessity to cough up sputum and prevent its accumulation. Vital capacity is diminished, the lung area available for oxygen absorption being reduced. Dyspncea occurs on slight exertion, and may be present even during rest. Clearly they cannot be regarded as good subjects for general aneasthesia.
(2) The requirements of the operation.-To enable the surgeon to obtain access to the operation area, in most cases the patient is required to lie in the lateral position. A sandbag or air-cushion is placed between the axilla and the table. This brings the affected side into prominence and also assists to some extent in maintaining freedom of movement of the lower ribs. Nevertheless, the necessary position is to some extent a handicap to free respiratory excursion. This is especially true when the lung which is uppermost has been practically thrown out of function by pneumothorax and by forcible separation of the ribs. In this position, also, sputum from the affected side may be expelled or squeezed into a position in the trachea, providing conditions favourable for aspiration into the opposite lung. Aspiration is liable to occur in this way during collapse of cavities by thoracoplasty, or during manipulation of the affected lung in lobectomy. The possibility of such an cccurrence must be prevented by suitable posture, by maintenance of an active cough reflex, or by removal of secretions by endotracheal or endobronchial suction. I hope to show later that the transfer of secretion from one side to the other cannot be prevented simply by positive pressure, except in the presence of a bronchial fistula. However, there is one advantage in our favour. Muscular relaxation to the degree required for abdominal surgery is not essential. Hence deep anesthesia is fortunately unnecessary.
(3) Requirements of the ans2sthetic.-From the foregoing considerations it is apparent that the anesthetic and the method of administration must fulfil certain requirements:
(1) The agent, or combination of agents, should cause no irritation or damage immediate or remote to the lungs.
(2) Agents which are liable to cause post-operative acidosis should be avoided as far as possible.
(3) When general anasthesia is selected, recovery should be rapid in order that sputum may be actively coughed up when the operation is over.
(4) The cough reflex should be active throughout, unless provision is made for removal of secretions by suction while the operation is in progress.
(5) Positive pressure should be available to assist pulmonary ventilation when required.
Preparation of the patient.-Thoracic operations are not usually emergencies, so that there is ample time for preparation. Every effort should be made to present the patient for operation in a condition of maximum fitness. Abundance of fluid and glucose during the preceding twenty-four hours does much to strengthen reserves.
When profuse expectoration is a feature of the case, the l)atient is placed for a time, before coming to the theatre, in the position which enables hiim best to clear his lungs of sputum. This postural drainage is a definite help.
When the thorax is to be opened in the presence of a free pleura, I always feel happier when pneuinothorax has been carried out a few days beforehand. I am certain that this is a more rational procedure than the sudden production of pneumothorax in the early stage of a severe operation.
Preliminary med?ication.-The administration of sedative drugs before these operations requires special consideration. A patient who produces sputum in any considerable quantity requires the protection of active cough reflexes to enable him to avoid accumulation. Should the cough reflex be impaired during anaesthesia thle onus of evacuating sputum falls upon the anesthetist. As already pointed out, this can be accomplished by suction, but an active cough reflex is absolutely essential when this mechanical protection is witlhdrawn. Clearly, then, the action of any sedative used in thoracic surgery should be of short duration.
The choice of drugs depends to some extent on the nature of the subsequent aneesthesia. AVhen local analgesiat or spinal analgesia is to follow, the sedative slhould not be given in doses sufficient to abolish consciousness completely. Wellmeant efforts in this direction frequently destroy all power of co-operation, with the result that the patient is both restless and uncontrollable. Omnopon and scopolamine, with a small dose of a suitable barbiturate, form a useful sedative combination.
On the other hand, when general anesthesia is decided upon, the co-operation of the patient during the operation is not expected. Hence it is possible before general aneesthesia to extend to the patient the popular benefit of basal narcosisagain with the important proviso that only short-acting drugs be employed for the purpose. A practical method of carrying this into effect is to administer omnopon and scol)olamine three-quarters of an hour before operation and obtain basal narcosis with a minimal dose of a short-acting barbiturate, such as evipan, given intravenously immediately before induction. Experience proves that basal narcosis produced with suche a combination causes no material interference with the cough reflex, and detoxication of the evipan is complete when the operation is terminated. For this purlose no doubt some of the newer barbiturates will prove equally useful.
Generally speaking the action of avertin is too long to be safe in the majority of thoracic operations, especially when the quantity of sputum is considerable. It may be used for children, who detoxicate the drug rapidly, or for certain patients whose metabolic rate is high. In any case avertin requires careful a(dministration, since the dose reckoned on body-weiglht may not be re(quired in fuill.
IMETHODS OF AN-IESTHESIA A VAILABLE
Local analgesia. The advantages of local and regional analgesia are: (1) No irritation or damage to the lungs; (2) no impairment of the cough reflex; (3) no post-operative vomiting or interference with metabolism ; (4) less bleeding than under general aneesthesia. The disadvantages are: (1) Th*e length of time required for extensive injections (2) possibility of delayed healing, or necrosis in a widely injected area; (3) toxic effects of the drug; (4) the performance of the operation on a conscious patient.
Spinal anallesia.-My interest in spinal analgesia in chest surgery was stimulated by a paper by Shields of Toronto (1933) and by a personal communication from Dr. F. van Snell who had the opportunity of observing the work at Shenstone's clinic. Shields has published a further report on the subject in a recent issue of "Current Researches in Analgesia and Anesthesia" (1935) .
My first efforts at spinal analgesia in chest surgery were made with some trepidation. The prospect of paralysis of the abdominal and intercostal muscles in a patient whose respiration is already embarrassed by diminished vital capacity and by unilateral pneumonothorax is ominous in its import. Nevertheless spinal analgesia appears to be a practical and safe procedure for lower thoracoplasty and lobectomy.
In conjunction with Dr. Machray I have given spinal anasthetics for lobectomy and pneunionectomy in 23 cases, and although the number is not large, it is sufficient to provide some first-hand information on the subject.
A co-operative patient is a necessary asset, and as already indicated in my remarks on preliminary medication, every effort should be made to preserve this asset intact. Naturally, however, a preliminary sedative is required. Our practice has been to give omnopon, gr. -and scopolamine gr. f5 , , and, intravenously, just sufficient nembutal to produce quiescence without loss of consciousness. Two grains is about the average dose. The patient in this condition will obey commands; he will hold his breath or cough as required, although frequently there is no memory of the operating theatre.
WVe have used percaine, 1: 1,500, to produce spinal analgesia, following the Howard-Jones technique for upper abdominal surgery. While the patient is in the ventral position care is taken to lower both head and feet, thus bringing the upper dorsal vertebrw, into the highest position. With a hvpobaric solution it appears logical to endeavour to attain the necessary height of anaesthesia in this manner without increasing the dose. After six minutes the patient is put into position for operation, plus thirty degrees Trendelenburg. The operation then proceeds.
In three cases I attempted to gain height by using a 1: 2,000 percaine solution in greater quantity. In two of these analgesia was imperfect. In a few cases, in which the 1 :1,500 solution was used, analgesia was incomplete at the upper limit of the incision and necessitated the addition of a local injection at this point.
The outstanding fact about spinal analgesia in the surgery of the chest is the manner in which it upsets previous conceptions about positive pressure in the presence of open pneumothorax. The patient is usually able to breathe quite well and rarely has it been necessary to administer oxygen on account of cyanosis. The cough reflex remains active throughout and sputum is voided with reasonable ease.
There is usually a fall in blood-pressure, but in the majority of cases this has not been sufficient to cause anxiety. It is significant that the fall is less marked than in high abdominal operations under spinal analgesia. It is interesting to note also that retching, which can be so distressing a feature in abdominal operations, is noticeably absent. Post-operatively, the patient is placed in bed with the legs elevated. The chest is gradually raised while the legs are kept in this position. By such a compromise we provide the precautions necessary after any spinal anasthetic and also those particular to a thoracic operation which calls for the assumption as early as possible of the semi-sitting position. There have been some post-operative headaches, the incidence of which is of no greater import or frequency than with spinal analgesia in other branches of surgery.
General anwsthesia. When we consider general anesthesia in the surgery of the chest our minds turn naturally to nitrous-oxide-and-oxygen. It is the most innocuous combination known, as far as chemical effects are concerned. It is noninflammable, an important factor when diathermy is employed, as it so often is in these cases. Whereas formerly I pursued with relentless vigour the ideal of pure nitrous-oxide-and-oxygen in chest surgery, on account of the absence of toxicity, my experience with cyclopropane has caused me to modify my opinion as to the wisdom of such a practice.
I have already said that deep anesthesia is usually unnecessary in thoracic surgery. It is true, therefore, that with premedication much can be accomplished with nitrous-oxide-and-oxygen without the help of a further adjuvant. Pure nitrousoxide-and-oxygen anwsthesia imiplies at least some degree of sub-oxygenation, however, and it is surely better, if possible, to avoid this factor in patients whose oxygenation area is already diminished by disease.
When diathermy is employed, chloroform is the only adjuvant which can be used without involving the risk of explosion. In the absence of diathermy, vinyl ether is to be preferred. Vinyl ether is without the disadvantages of chloroform but is equally potent. It is less pungent than ether. The effects are quickly obtained and conveniently evanescent. The discriminate use of an adjuvant in this way would appear to be less harmful than the subjection of these patients to cyanosis in any degree.
On the subject of pure nitrous-oxide-and-oxygen in chest surgery there is some difference of opinion. Mr. Langton Hewer (1936) , after trying-out most of the possible alternatives, has stated in a recent publication that pure nitrous-oxide-andoxygen is his choice of anaesthetic in thoracic surgery-and this with quite moderate premedication. On the other hand Sellors (1933) states, quite fairly I think, that the cyanosis, bleeding, and laboured respiration noticeable in nitrous-oxide-oxygen anaesthesia are not consistent with the idea of pulmonary rest in lung disease. Shields (1935) objects to nitrous-oxide-and-oxygen on the crounds that it gives rise to shock, owing to an inability to maintain adequate oxygenation and satisfactory antesthesia at the same time. It is significant that nitrous-oxide-oxygen has been displaced by cyclopropane in some other chest hospitals in America.
It is time, I think, that the position of nitrous-oxide-and-oxygen was placed on an honest basis, consistent with surgical requirements in this country, not only in the surgery of the chest but in general surgery as well. We know its value; we also know its limitations. When we are called upon to meet the demand, so often made nowadays, for gas-and-oxygen for any and every operation whether it be the removal of a foreign body from a bronchus, or a gastrectomy-we are tempted to suspect that this demand arises from previous experiences of nitrous-oxide-and-oxygen, not altogether pure and unadulterated. In making such a statement I am aware that I leas-e miyself open to obvious conclusions as to my inefficiency. Nevertheless, I am convirnced that alternate bouts of cyanosis and oxygen inflation are unlikely to enhance the prospects of cure in patients suffering from pulmonary disease.
Evipan has proved its advantages as a complete anesthetic in thoracic surgery for short operations, as it has done in other branches of surgery. I have found it particularly useful in the external drainage of lung abscess. When the needle is kept in position, successive small doses can be given as required without interfering with the cough reflex. There is no doubt that other derivatives, such as pentothal, will prove equally useful or even superior to evipan in selected cases.
Chlor-oform-and-oxygen produces quiet anesthesia without increased bleeding, and the mixture is non-inflammable. It does not appear justifiable, however, to use chloroform alone, if it can be avoided, for patients who are suffering from chronic suppurative disease.
The handicap of diathermy.-With the exception of short operations which can be completed under evipan, diathermy practically curtails the choice of general anesthetic to nitrous-oxide-and-oxygen, and chloroform. Ethylene need not be considered, since it has been largely replaced by cyclopropane.
Cyclopropane has been adequately dealt with by Dr. Rowbotham (1936) in his comprehensive paper read at the last meeting of the Section. On that occasion I recorded my own experience with cyclopropane in thoracoplasty. It is therefore unnecessary for me to enter here into the details of the administration, I need only repeat that cyclopropane is, in my opinion, a godsend in the surgery of the chest. I feel certain that the operator who is able to forgo the advantages of diathermy in favour of the atraumatic anaesthesia which cyclopropane provides, is amply repaid for his concession. Cyclopropane is slightly imlore nauseating post-operatively than nitrous-oxide-and-oxygen, but one finds, on careful investigation, that the latter combination is not so completely devoid of after-effects of this nature as it is popularly supposed to be.
Methods of ad(m71inistration. The barbiturates are the only agents which can be regarded as of practical value for intravenous use at the present time. They have already been mentioned in this category.
As regards the gases at present at our disposal, administration by means of a face-piece and retention-harness is all that is necessary in the majority of cases. In order to maintain the airtight fit wIhiclh is so essential witlh closed-circuit methods a chin strap is a useful addition to Dr. Clausen's harness.
Should the airway become troublesome, a short Silk's tube passed though the nose is tolerated more readily under light ancesthesia than an airwsay of the Hewitt type. A few drops of any of the ephedrine-paraffin combinations will usually keep the nasal airway free, without the necessity for any artificial device.
In certain cases, however, control of the larynx by intubation. is essential to the safety of the patient under general anesthesia. Opinions are divided as to the necessity for intubation in thoracic surgerv. Coryllos (1932) apparently uses the intubation method for all thoracoplasties. He employs a metal tube which he introduces before induction of ancesthesia. While intubation facilitates suction, which is necessary in certain cases, it is not an essential factor in ansesthesia for the average thoracoplasty. At least that is our experience at the I3rompton Hospital.
On the other hand some authorities hold that intubation is unnecessary for any thoracic operation, on the grounds that with deep ana-sthesia spasm of the larynx does not occur. The wisdom of producing such a depth of anesthesia in these patients without intubation is open to question, since deep anesthesia is antagonistic to rapid recovery and return of the reflexes. It also leaves the patient without the natural protection of the cough reflex, or the mechanical protection of suction during the course of the operation. It is unnecessary to enlarge upon the well-known advantages of intubation.
During the progress of an extensive intrathoracic operation, the import of even brief laryngeal closure is obvious. Events move so rapidly in such circumstances that it is wiser to avoid their occurrence by the protection which intubation affords. In addition, intubation is necessary for the conduct of endotracheal and endobronchial suction during the course of certain operations, particularly in lobectomy and pneumonectomy for bronchiectasis.
It will be appreciated that the presence of abundant secretion in the respiratory tract may act adversely in two ways. (1) The secretions may be sufficient to block the trachea completely at times, or (2) they may spread to another lobe on the affected side, or to the opposite lung, with atelectasis or subsequent pneumonia as a result. For these reasons lobectomy and pneumonectomy for bronchiectasis present a problem which does not arise when the operation is undertaken for new growth, and the conditions pertaining to them have therefore given rise to certain developments in intubation technique which are peculiar to thoracic surgery.
Alterniiative miethods of intubation.-(1) Endotracheal anaisthesia is established bv means of a rubber tube passed through the mouth or nose in the usual manner. With the aid of a laryngoscope and stilette, a catheter is then passed into the trachea, or into the bronchus on the affected side, and left in situ, suction being applied when necessary. Should it be desired to employ an inflatable cuff on the anaesthetic tube a T-shaped metal connexion ( fig. 1 ) closed at cne end with a rubber cap, makes practicable the passage of the catheter through the lumen of the tube when required.
(2) The second method originated with Waters and entails the passing of a tube into the bronchus on the sound side, combined with inflation of a rubber balloon at the bifurcation of the trachea. The insertion of a tube into the bronchus FIG. lj in this mianner may be easy in theory but is more difficult in practice. It is clear that such a tube must be accurately placed if it is to function effectively, and since I am unfamiliar with Water's own technique, with accuracy in view, I have devised for the purpose the instrument now shown in figure 2. The essential parts consist of a stiff ininer canula (fig. 2, A) illuminated at the distal end from a battery in the handle. The canula is surmounted by a close spiral composed of fine metal tubing. The spiral is covered in turn by c'ose-fitting thin rubber tied securely in position with silk in three places. The intervening piece of rubber between the two distal fastenings (fig. 2, B, C) forms the cuff, which is inflated by means of a syringe. This APRIL-ANAES. 2 * method of using the spring-coil itself as an air-channel is, I believe, original. Actually this instrument was used at first with the cuff in the bronchus, the idea being that in this position the bulk of the cuff would not prevent suction on the opposite side. This proved impracticable for two reasons; firstly because there was an obvious risk of occluding the upper lobe bronchus when the instrument was used on the right side, and secondly because the small balloon could easily be dislodged by surgical traction within the thorax or even by respiratory movements. This is explained by the fact that bronchi elongate and contract during respiration whereas the tube is more or less rigid longitudinally.
In the trachea, on the other hand, a much larger balloon can be used, and with the greater purchase afforded thereby, there is less risk of the tube being dislodged from its correct position.
(3) The third method entails the use of an endotracheal tube for anesthesia combined with the insertion into the bronchus on the affected side of a suction catheter bearing a balloon to close off the main bronchus. At first I carried out this manceuvre with a laryngoscope and the directional aid of a stilette, but here again with a view to more accurate deposition of the catheter, I devised the combined tracheoscope and anaesthetic tube now shown ( fig. 3 ). When this A FIG. 3. instrument is used, the larynx is cocainized as for bronchoscopy. Thetracheoscope is then inserted, and the suction catheter passed through its lumen into the bronchus on the affected side before induction of antesthesia. When the catheter is in position the carrier (fig. 3A) is withdrawn, leaving the anmnsthetic tube ( fig. 3B ) in the trachea.
In this way the protection of suction is in force before the dislodgment of secretions can occur, as it is liable to do, during the induction period. If desired, an inflatable cuff can be mounted on the part which lies in the trachea.
It-is -apparent~t hat the first method described has been evolved 'with a view to removal of bronchial secretions while the operation is in progress. In the second method the object aimed at is to confine the secretions, at any rate, to the affected lung, without any attempt at removal during the operation. The third method may be described as a combination of the other two. The effective application of any of these methods depends naturally on the dexterity of the an8esthetist and also to some extent on the age and development of the patient.
Method 1 is applicable to patients of any age, but the accurate insertion of tubes or catheters bearing inflatable cuffs may be a matter of some difficulty and should not be attempted in small children.
Method 2 is particularly suited to pneumonectomy. When used for lobectomy, since suction is not provided, there is a considerable risk of secretions being transferred to the sound lobe during manipulation of the lobe to be removed. Method 3 appears to be a logical method of dealing with the problems of lobectomy. It provides for suction without any interference with anaestbesia. The affected lung is deflated and easy to handle. The small ballcon prevents secreticns fromn reaching the trachea in the intervals when suction is not: applied. The flexibility of the rubber cap allows for movement of the catheter in accordance with the movements of the bronchus at the distal end.
The majority of lobectomies are undertaken for lower lobe lesions. With greater practice there appears to be no reason why the balloon should not be placed distally to the origin of the upper lobe bronchus in these cases, thereby protecting the upper lobe and ensuring its function during the operation.
Carbon-dioxide absorption.-Whether administration is by face-piece or by intubation carbon-dioxide absorption offers advantages which are likely to lead to its application whenever possible with gas or vapour anaesthesia.
Any device or agent which assists in preventing hyperpncea is of material help to both surgeon and patient. Carbon-dioxide absorption fulfils this object. It is economical-a factor of considerable importance with cyclopropane. It prevents the odour of the ancesthetic from disturbing the operator and his assistants. It lessens the risk of ignition of inflammable gases.
Positive pressure.-Whatever difference of opinion there may be as to the necessity, or otherwise, for intubation in certain thoracic operations, it is generally held that positive-pressure ansesthesia is necessary when the thorax is open and the pleura free. Sellors (1933a) goes so far as to say that positive pressure is a sine qua non under these conditions. The use of low positive pressure is a common practice with gaseous anaesthetics. It assists pulmonary ventilation and absolves the patient from the extra work of overcoming the inertia of a column of gas. While positive pressure is obviously essential in the rare event of bilateral pneumothorax and in emergencies the necessity for it in every thoracotomy is not so apparent.
The respiration of a patient undergoing thoracotomy under spinal analgesia is interesting in this connexion. Here not only is the thorax open, but some of the accessory muscles of respiration are paralysed. and yet the patient continues to breathe, with remarkable absence of dyspncea or cyanosis.
Apart from the question of assisting ventilation, however, it appears to me that when sputum is abundant, pressure sufficient to inflate a diseased lung involves definite risks in its application. Constant positive pressure applied through a facepiece or endotracheal tube at a level high enough to abolish respiratory movement or reduce it to a minimum, is an impediment to pulmonary circulation. It is necessary therefore to reduce the pressure at intervals. During these intervals, however short, secretions are liable to reach a point from which they may not only be aspirated' but actually forced into another lobe or into the opposite lung when the pressure is raised again.
Emergencies apart, the only instance in which positive pressure is of value is in the presence of a bronchial fistula. Here, however, the term is anomalous, for the fistula is, in effect, a safety-valve vmhich prevents the pressure from being raised appreciably. In such a case blood and secretions are diverted externally, via the fistula, rather by the increased volume of the gases than by their pressure.
Whether the thorax is open or not, it is my own practice to use the lowest.
pressure consistent with smooth anesthesia. In lobectomy this pressure is frequently less than 1 mm. of mercury as measured by a water manometer; rarely is it above 8 mm. of mercury. It appears to me illogical to apply positive pressure greater than this to diseased lung tissue if it can be avoided., Conclusions.-The practice of using local analgesia in preference to general anasthesia is clearly sound in thoracic surgery, since the relatively greater disadvantages of the latter are avoided. On this basis it may be argued that local analgesia should be given first preference whenever possible.
Spinal analgesia has already been referred to. In the opinion of Shields, who weighs his arguments carefully, spinal analgesia is in every respect superior to other methods in lower lobectomy and lower thoracoplasty. My own experience confirms this opinion.
The quickly-acting barbiturates are useful in short operations. It is not improbable that by means of continuous injection some of the new members of the group may prove their value in major procedures.
While the majority of patients in this country demand to be unconscious during operation, and since the apparatus employed for delivering gaseous anesthetics gives controllability, assists pulmonary ventilation, and provides sufficient positive pressure should this be required in emergency, the choice of ancesthetic at present lies between nitrous-oxide-and-oxygen-with vinyl ether or chloroform in the background as an adjuvant-and cyclopropane. The respective position of these agents in the surgery of the chest, and the limitation of choice imposed by diathermy have been discussed.
This account of anaesthesia in major thoracic surgery, and in lobectomy in particular, may be disappointing to many but I make no excuse for this, for the experimental stage is not yet passed. It would be well to bear in mind however, that the removal of the whole or part of a lung is still an operation of gravity. However great the improvement in anaesthesia in the future, there will surely remain a limit to what the surgeon can accomplish in the chest with reasoniable immediate safety and reasonable hope of cure. an (d Analg., 14, (193) (194) (195) (196) (197) (198) Discussion.-Mr. C. LANGTON HEWER said that he preferred endotracheal cyclopropaneoxygen for major intrathoracic surgery if diathermy was not used. This gave perfect oxygenation with minimal respiratory movement. If sputum was present, intermittent tracheal suction was employed through a small catheter whose end lay at the bifurcation of the trachea. This comparatively simple technique prevented the complete pulinonary collapse which occurred when bronchial suction with a ballooned catheter was used. tf there was any question of secretion remaining at the end of the operation, bronchoscopic suction was employed. When cyclopropane was unobtainable, the closed-circuit technique with nitrous-oxide-oxygen and minimal di-vinyl-ether through an endotracheal tube gave nearly as good results. When the surgeon used the diathermic cautery for the division of lung tissue, chloroformn must be substituted.
It was remarkable that there was not mlore respiratory distress when high spinal block was used with one pleural cavity open. The explanation seemed to be that while the posterior (sensory) root block was complete, anterior (motor) paralysis was inconmplete-a condition remarked upon by the late Dr. Howard Jones.
For operations upon the thoracic wall-such as thoracoplasty and apicolysis-prelilDinary omnopon-scopolamine followed by pure nitrous-oxide-oxygen was quite adequate unless excessive sputum was present. If a full basal narcosis was desired, intravenous sodium evipan was preferable to other types, owing to the rapidity with which reflexes reappeared. A valuable anti-shock precaution was the introduction of a rectal tube after the induction of anesthesia. During the later stages of the operation 1 litre of 5% glucose in normal saline at 1200 F. was run in slowly (in adults). It had been shown that an anesthetized patient retained about twice as much fluid by the rectum as a conscious one.
Mr. H. P. NELSON said that he preferred to have the aspiration tube in the trachea, and found that this was sufficient to prevent any gross obstruction by pus squeezed fronm the affected lobe.
He bad carried out bronchoscopy after lobectomy a great mlany times and was convinced of its value; even when suction had been employed during the operation and the patient seemed " dry " he frequently found blood and pus on the good side. Since employing this procedure he had scarcely had any cases of post-operative infection of the good lung.
He did not like cyclopi-opane for thoracoplasties, as it tended to mllake the patient bleed very freely.
Dr. G. HOCHSCHILD said that there was one yoint xx hich he wished to make, namely, a difference in technique in relation to spinal analgesia. He advocated the making of the spinal puncture in the lateral position, the side to be operated upon being uppermost. The patient was kept in this position, with the head of the table tilted downwards to the required angle. As the hypobaric solution of percaine was used, the effect of the drug was to produce unilatei-al anesthesia only, i.e. on the side to be operated upon; in this way the respiratory muscles of the sounid side were not impaired in their function, and so respiration on that side proceeded normially.
Mr. 1. W. MAGILL (in reply) said that any tendency towards atelectasis occasioned by suction through a cuff-bearing catheter could be overcome by inflation after ligature of the stumllp, or by aspiration of air from the pleural cavity after closure of the chest wall. When immediate post-operative suction by the bronchoscope revealed the presence of blood or secretion on the opposite side, it was clear that the suction carried out by the aDesthetist had been inadequate.
With regard to spinal analgesia: He had not exceeded 15 c.c. of 1: 1,500 percaine in any case.
The combination of abundance of oxygen with carbon-dioxide absorption made a considerable contribution to the quiet respiration noticeable with cyclopropane. Carbon-dioxide absorption could be used with advantage to diminish respiratory rate and excursion when nitrous-oxide-oxygein was employed.
